Reactive oxygen species regulate swelling-induced taurine efflux in NIH3T3 mouse fibroblasts.
NIH3T3 mouse fibroblasts generate reactive oxygen species (ROS) and release taurine following exposure to hypotonic medium and to isotonic medium containing the lipase activator melittin. The swelling-induced taurine release is potentiated by H2O2, the calmodulin antagonist W7, and ATP, but inhibited by the antioxidant butulated hydroxytoluene (BHT), the NAD(P)H oxidase inhibitor diphenylene iodonium (DI), and the iPLA2 inhibitor bromoenol lactone (BEL). The swelling-induced ROS production is also inhibited by BHT and BEL. H2O2 does not affect the volume set point for activation of the volume-sensitive taurine efflux. The 5-lipoxygenase (5-LO) inhibitor ETH 615-139 impairs the swelling-induced taurine efflux in the absence as well as in the presence of H2O2. The melittin-induced taurine release is, in analogy with the swelling-induced taurine release, potentiated by H2O2 and inhibited by BHT, DI, BEL, ETH 615-139 and anion channel blockers. Thus, swelling- and melittin-induced cell signalling and taurine release involve joint elements. The swelling-induced taurine efflux is potentiated by the protein tyrosine phosphatase inhibitor vanadate, and the potentiating effect of H2O2 and vanadate is impaired in the presence of protein tyrosine kinase inhibitor genistein. It is suggested that (i) iPLA2 and 5-LO activity is required for the swelling-induced activation of taurine efflux from NIH3T3 cells, (ii) ROS are produced subsequent to the PLA2 activation by the NAD(P)H oxidase complex, and (iii) ROS inhibit a protein tyrosine phosphatase (PTP1B) causing a potentiation of the swelling-induced taurine release.